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TITLE: On the Theory of the Spin-electron Resonance of the F-Centers
in Crystals With the Lattice-type of NaCl (K teorii spin=
elektronnogo rezonansa F-tsentrov v kristallakh s reshetkoy
tipa NaCl)

PERIODICAL: Zhurnal eksperimental 'noy { teoreticheskoy fiziki, 1959,
Vol 36, Nr 6, pp 1709-1716 (USSR)

ABSTRACT: The paramagnetic resonance absorption of radicf requencies by
F-centers has already been repeatedly investigated both ex-
perimentally and theoretically. The theoretical investigations
are based either on the de Boer model, according to which the
F-centers are looked upon as vacancies of negative ions con-
taining an electron, Or upon the Hilsch-Pohl model,according
to which the F-centers are considered to be the excess jons of
a metal, where there are electrons. The present paper first
discusses a large number of earlier papers, and the ground
state of the F-center is theoretically investigated both
according to the de Boer model and also according to the

Card 1/3 Hilsch-Pohl model. In the following chapter the coupling con-
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stant of the spin Hamiltonian is calculated (according to

the de Boer model) in consideration of the overlapping of

the eigenfunctions of the neighboring iona for the F-centers

in molecular orbit approximation; also the anisotropy of

the spin Hamiltonian is taken into account. On the basis of

the molecular orbit method a theory of the r.f.absorption

by F-centers is developed; this theory is free from parameters

and makes it possible to comgare calculated with experimental

data (Refs 7,8). In the next chapter the absorption theory

for radiowaves by F-centers for the model by Hilsch and Pohl

(also in molecular orbit approximation) is developed; the

hyperfine interaction between the F-center electron and

magnetic moments of the nuclei of the first and second coordi-

national spheres were taken into account. It was found that

the character of the paramagnetic resonance absorption spectra

for the two models of F-centers differs essentially, which

fact has already been established by other authors (Refs 11,12).

It is thus possible, from the shape of the absorption vancs

(shape and width, figures 1 and 2), to draw conclusions as
Card 2/3 to the F-center model suited for the crystal under investi-
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gation. Good agreement is attained by a comparison of theoret-
ical and experimental data for the KCl-crystal. The author

finally thanks M. F. Deygen for suggesting the subject and
for his interest in this investigation. There aTe 2 figures,

1 table, and 17 references, 8 of which are Soviet.

ASSOCIATION: Tadzhikskiy gosudarstvennyy upiversitet (Tadzhik State Uni-
versity)

SUBWMITTED: October 3, 1958
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AL S The Spin-Electronic Resonance in F-Centers

-FRIQDICAL: Ukrayins'kyy Fizychnyy Zhurnal, 1960, Vol. 5, No. i, pp- 117 - 119

TEY{Ts The paper discusses the resonance absorption of radio-frequencies
&y an ion erystal which contains F-centers. The F-center is an electron local-~-
1ped 1n the two nearest vacancles which have a contrary symbol. A smoothened
wsve function of the basis state of a erystal containing F-centers differs inom-
siderabiy from the spherically_sywmnetrical smoothened function of the F-center
1Ref. 1). When the calculation of the width and the shape of the absorption band
of a spine-resonant crystal with an F-center is based on the application of the
wave function of ths F-center { continuous mcdel), then the shape of the band will
te c¢lose vo that of Gauss, the width of the band, however, will somewhat decrease
az compared tc the results for the crystal with a F-center. This decrease is
~enmected with the absence of one positive ion. As shown in this paper, quali-
LV better results can be obtained from the investigation of the paramagnet-

rariva

<+ absorption in a crystal with F-centers. This investigation 1is based on a mo-
lecular-crbital approximation. In thls connection, it is possible to draw a ca-

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130013-2"



"APPROVED FOR RELEASE:

Nt g DAL TR D T T e e B X IR

0/09/2001 CIA-RDP86-00513R001550130013-2

86814
S/185/60/005/001/014/018
The Spin-Eleztronic Resonance in F-Centers A151/A029

clusion from the sxperimental data, which produces a more favorable description
of the properties of the F-center according to its models {Refs. 2 amd 3). In
the case of thls comparison, one should bear in mind that the application crite-
ria of the macroscopic approximation for the alkaline-haloide crystals (for whic
a calculation is made in this paper) are not very exact. A series of numsva
calculations made by the author leads to the following nesultss for the cri="..
KC1 Ah =75 Og, hy = 38 0., # = 0.04227, y = 4.942; for the crystal NaCl Lo
253 0g, hp = 65 Og, ¥ =0.02164, y = 6.586. In both cases, the parameters of Yy
correspend to the lowest energy value. The shape of the bands is similar %o et
investigated in References 7 and 8 according to Hilsh (Hil'sh) and Pole (Pol) v
the F-centers, but here the parameters of the bands are different. As seen from
the data presented, the individual maxima in the band can pe solved experimental-
ly. The derived values of the absorption band parameters show that the phenome~
non of the spin-electronic resonance can be utilized as a method for finding the
F-centers. It should be pointed out that the calculation carried out is rather
approximate, since the polarization of the surroundings by the localized electran,
as well as its interaction with the nuclei of the other coordination sphere,; were
not taken into consideration. It was assumed that the nuclei were fixed in the
units of the lattice. The consideration of these factors, hcwever, should not

Card 2/3
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change the obtained results from the qualitative point of view. 1In closing, the
author thanks M.K. Deyhen for the discussion of results and for the valuable re-
marks. -There are 8 references: 7 Soviet and 1 English.

ASSOCIAT-ION: Tadzhyts'kyy derzhavnyy universytet im. V.I. Lenina {Tadzhik State
University imeni V.I. Lenin)

SUBMTTTED: September 16, 1959
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AUTHOR: Spul'man, L.A-

TITLE: Gn the shitt in the g-factor in the molecular—orbital
model of an F-centre

PERLODICAL: Izvestiya vysshikh uchebnykl zavedeniy, Fizika,
no. 6, 1962, 3 - 7 - .

TrXL: 7+ is noted tiiat the magnitude of thgqgufactgr differs
from the result for.an atonic s—clectron By 6 - - 10—). The
prcsent paper is concerned with & theoretical discussion of this.
differcnce on the molccular-orbital approximation (second—order
pcrturbation theory). Thne only experimental parameter which 1s
introduced into the analysis is the energy difiercnce betwecen the
ground and the first excited state of the F-centre (AE) .- . The
analysis is based on the followving approximate expression for the

g-factor difierence .

1 N ' '
Ag F oot ), + EXald (3)

+'_‘:‘

Ap

Card 1/3

APPROVED F :
OR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130013-2



" 0 ._ 08/09/2001 CIA-RDP86-00513R001550130013-2

$/139/62/000/0C56/001/032
Cn the shift in «... 2032/ E31h

T~

where ©B is the microscopic clectric f{ield, p is the nomentum
and L the angular momentui. The analysis is conflined to the
interaction with ions in the {i1nt coordination sphere and an
explicit expression is obtainnd for L}gu Thc final cplculated
result for ;Cl, kBr and KI is =-%.5% = 10 , ~ hoH7 = 10 and A
b 01w 100 0. The measuved d]ueo rcpoxtcg by G. A. Nohle
{J.Chem.?hys., 31, 921, 1939) are -7 % 10 . =l.0 = 10 Y and

~3.2 X 1.07%. “The agrcaaent is siightly improved by taking into
account ions in the second coordination sphere. The eoxpression for
the wave function Loxr the ground state of the F-centre is taken
in the present \nwl"~Ls to be in the foxﬂ

g:»_ Wi (€ &l\i aC =1 (7)

L\. -

. } . .

where N is a normalizing factor, %; are the hormalized
s-eigenfunctions for isolated atoms 1in the first coordination
snhere and {, is the distance between the nucleus of the k~th

[

ions to the F-centre eclectron. It is suggested that a better
Card 2/5
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afrecenent with experiment might be obtained by taking the p-
Tunctions into account in Eq.(7). There is 1 table.

CASS0CIANTION: Tadzhikskiy gosuniversitet imeni V.I. Lenina

‘ (Tadzhik State University imeni V.I. Lenin) .
SUBMITTED: September 7, 1961
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AUTHOR: Sb&llﬂﬁn»—err—~

TITLE: On the shape and width of the electron paramagnetic
resonance absorption curves of F-centers in crystals

PERIODICAL: Optika i spektroskopiya, v.1l&, no.2, 1963, 220-227

TEXT: Expressions are obtained for the second and fourth
moments of electron paramagnetic resonance (EPR) lines of F-centers .
which depend on hyperfine interactions of localized electrons with |
the magnetic moment of the nuclear lattice surrounding a negative
ion vacancy. The value of the half width of absorption bands with
Gaussian form is calculated from the formula:

(BN)y 5 = 235 AN (D)2 (34%)

Values of the half width of the absorption bands for a series of
alkali halide salts calculated from this expression are compared
in the table with the experimental results of a number of authors,
and good agreement is obtained. Given in the last column is a

value for Y A2 |2
ara 173 B (a\)) / 3 [ (AN) ] ;
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for three directions of the static magnetic field: a) H i! (100);

8 H | (110); B) H || (111). As seen from the table this ratio

for the series of crystals examined is nearly unity, hence the
absorption approximates to Gaussian., The anisotropy connected with
_the fourth moment is very small. ‘
There is 1 table.

The sources referred to in the table are as follows,

[12] K. Morigaki, J. Fhys. Soc. Japan, v.16, 1961,

[14] E.E. Schmeider, Arch. Sci., v.10, 1957, 120.

[15] K. Fukuda, H. Matsumoto, A. Okuda.
J. Phys. Soc. Japan, v.1l4, 1959, 969.

[1] A.F. Kip, C. Kittel, R.A. Levy, A.M. Portis.
Fhys. Rev., v.91, 1953, 1066.

' SUBMITTED: March 13, 1962
- card 2/3
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Table
Crystal (L\‘H)ljz' Oe Source of (A\))lt
Calcu- Experi- experimental 2
lated mental data 3 Y_(b\)) )
i/ p19 1 206
Li‘F 89.3 90.5 L1z} a) 0.9
§ % ¢) 0.9235
C - 90 . a4} B) 0.9243
. 7.+:35 652
1 . 60 15 a) 0.965
e 27 us) { 5) 0.9665
B) 0.9669
39,135 475
1 .6 54 f1 a) 0.9475 ;
se > ) 3 3) 0.9481 !
B) 0.9482 :
23 .,35 S8 P
Na““¢c1 149.5 162 1y a) 0.9337 3 .
: } 3) 0.9349 g '
_ Card 3/3 :
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[ACCESSION NR: AP5020314 T T UR/0379/6:

P B UR/0379/65/g(;91/003[0367/0372 YRR
| 4.4 s s 177 B
'AUTHOR: Danil'chuk, G. S.; Ganyuk, L. N.; Koval'skiy, A. Ye.; Pogoretskiy, P. P, i It
iPodzyarey, G. A.; Shul'man, L. A. Yhss 4Y,55
; g R T o 1i1€54{;55; ' ' e
‘TITLE: Nitrogenqimgurigx centers in synthetic diamond g?wders ,§
! 3 2z : : ’ i
QSOURCE: Teoreticheskaya i eksperimental’naya khimiya, v. 1, no. 3, 1965, 367-372 o
i ' o
fTOPIC TAGS: diamond, electron spin resonance, impurity center, donor center, nitro-)
igen, coupling constant, magnetic moment

fABSTRACT: A distinguishing feature of the study was the use of polycrystalline dia-
‘mond samples (powders), all Previous studies having been made on single crystals. i
'The object of the work was to study in close detail the electron spin resonance (ESR) "= i
iof nitrogen donors in synthetic diamond/at room temperature, to determine the cou- | ) ;E

IPling constants of the Hamiltonian Q{ g SR
| L AmmEraa e~ T gy Ty
ion the basis of a study of the form of asymmetrical side saféiiifég'ofithe'spectrum,
{and to investigate the infrared absorption by the powders and compare the results .

'?‘Card“ 1/2
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'with the ESR data. The value of the g-factor was found to be 2.0025 * 0.0005. The
.method of moments was used to study the form of the asymmetrical side peaks of the
ispectrum, and from this, the coupling constants of hyperfine interaction of the do-
inor electron of nitrogen with its magnetic moment were determined. The coupling
jconstants obtained agreed well with the corresponding values for single crystals of
natural diamond. The concentration of donor nitrogen centers was found to be equal
ito 1018-101? em=3. 1In the infrared spectrum of synthetic and natural diamond, an
absorption band was observed at 9.1 u which is displayed more rarely in synthetic ;

diamond; it was postulated that this band is primarily due to aggregated nitrogen
centers. Orig. art. has: 2 figures, 1 table, and 8 formulas. .

ASSOCIATION: Ukrainskiy NII sinteticheskikh sverkhtverdykh méterialov, Kiev
(Ukrainian Scientific Research Institute of Synthetic Ultrahard Materials)
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DANTLICHUE 6.5.: GANT!K. L.N.; KOVAL'SKIY, A.Ye,; POGORETSKIY, PoPe;
PODZYARFY, G.A.; SHUL'MAN, LeA.

b ¥ centers in synthetic diamcnd powders.
Tmpurity centers of nitrogen °

¢t, i exspe dm, 1 n0.33367-372 My=Je '65.
Tecret, : eksper, khim 8 (HTRA 18:9)
1. Uxrainskiy nauchno-issledovatel'skiy institut ginteticheskikh
sverkntverdykn materialov, Kiyev.
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L1 3570366  EWP(o1/ENT(m}/EWP(t)/ETT IJP(c} dD
XCC WR: AP6017526 (A) SOURCE CODE:
AUTHOR: Shul'man, L. A.; Podzyarey, G. A. g
h

UR/0376/€5/001/006/6830/0833

ORG: Ukrainian NII of Superhard Materials, Kiev (Ukrainskiy NII sinteticheski
sverkhtverdykh meaterialov)

TITLE: Dipole-dipole and exchange interaction in nitrogen impurity centers in
synthetic diamonds,§

SOURCE: Teoreticheskaya i eksperimental’naya khimiya, v. 1, no. 6, 1965, 830-833

TOPIC TAGS: diamond, EPR spectrum, dipole interaction,‘mcfux¢f4kxcaatﬁ¢~_

tical review is given of EPR spectra of synthetic polycrystalline
The EPR spectrum taken at room temperature

(a) are assigned to the exchange interaction

Such weak lines were found to be
ing nitrogen impurities of the order of
1 figure and 6 formulas. = :

ABSTRACT; | A cri
diamonds ‘containing nitrogen impurities.
{s shown in Fig. 1. The weak lines
among the atom palirs within the diamond lattice.
characteristic for synthetic diamonds contain
1020 per cubic centimeter. Orig. art. has:
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TFig. 1.

11,20/ SUBM DATE: 03May65/ ‘ORIG REF: 006/ OTH:REF: 005
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AUTHOR: Ryabchenko, S. M.; Shul'men, L. A. 3%
2

ORG: Institute of Fhysics AN UKrSSR, Kiev (Institut fiziki AN UkrSSR)

TITLE: Influence of strong exchange interaction in Cu012.2H20 crystal on the EPR
line broadening i

SOURCE: TFizike tverdogo tela, v. &, mo. 7, 1966, 2213-2217

T6PIC TAGS: copper compound, chloride, epr spectrum, line broadening, exchange in-.
e

N
T: The effect of the exchange interaction on the EPR_line brosdening was in-

LESTRACT

% +esbigated by the method of moments. The exchange intefgétiﬁn is assumed to exceed

! {he Zeeman interaction. The measurements were made bt 9320 Mcs at 300, 77T, and
20.4%, and the exchange constents were evaluated for the three temperatures. The L
seeond sad Tourth moments of the EPR absorpition curve were ithen calculated, from which
tho isotropic exchange intersction with the ion in +he second cocrdination spnere is

>
timated to be 3 X 16-37 erz. The values of coefficient of enisotropic exchange in-
rackion with the ion of tne first coordination sphere were calculated from the

ps

[
second ané from the temperature-dependent first moments ol the absorptioTTcurve, and

found to be J_ = 2.6 x 10T, 3. =-2.3x 10717, ena J__ = +h.8 x 107" erg. The
a Do ce
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various assumptions made in the calculations are discussed. The results are in
satisfactory agreement with the theoretically expected values. The authors thank
A. F. Prikhot'ko snd M. F. Deygen for valuable hints and & discussion of problems
touched upon in the paper, and V. S. Frolova for preparing the samples. Orig. art.

has: T formulas

SUB CODE: 20/ SUBM DATE: 26Nov65/ ORIG REF:’ 003/ OTH REF: 015
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! '} '
TTTLE: Reorientalion of the Jahn-Teller displacement In nitrogen lmpurity centers in diamond

'SOURCE: Flzika tverdogo tela, v. 8, no. 8, 1966, 2307-2312

|

ZETOPIC TAGS: impurlty center, nitrogen, diamond, EPR, NMR, single crystal structure,
i crystal dislocation .
i v

il ABSTRACT: The dynamlc manifestation of the Jahn-Teller (J-T) effect in diamonds with nitro-
i gen content Is investigated by means of a radlo spectrometer over a temperature range from
17T to 870K, 'The changes with tejnperature of the EPR spectra of nitrogen obtained both for

- natural dlamond single crystalg\z{‘nd synthetic polycrystalline diamond are examined. At tem-

~ peratures below 570K, the Tocalization of an excess nilrogen electron on a glven C-N pair, and

EESE: 08/09/2001 CIA-RDP86-00513R001550130013-2

| the corresponding J-T displacement in the C-N palr are practically "frozen," With lncreasing
! temaperature, the incveased lhermal mobility of the particles may lead to a reorientation of the ;

, J-T displacement, lhe reorlentation frequency increasing with temperature, This permits the
! cleclron lo overcome & certain potential barrier and to localize at a nelghboring C-N pair, The;

|
{ Card 1/2
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process repeats Itself, and may be interpreted as a dynamic manifestation of the J-T effect,
! 'Phe reorientation of the J~T displacement can be described in analogy with the process of re-
tarded Totation of molecular complexes, observed in NMR. The authors are indebted to T. A, | .

Nachal'naya for taking part in the processing of the experimental data. Orlg. art, has: 3

| flgures and 6 formulas.

SUB CODE: 207 SUBM DATE: 22Nov65/ ORIG REF: 008/ OTH REF: 005
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AUTHCT: Shul 'man, L.l

L vossibility of increasing the resolving power of
radio~-telescopes ’

ToRIODICAL: Leferativnyy zhurnal. Aviomatika 1 radioelekironika,
nc. 6, 1962, 37, abstract 6Zh251 (Visnik Kyyivs'k, un-
tu, 1660 (i961), no. 3, ser. astron., fiz ta khimiy,
no. 2, 117-123) @

TE4T: Tne euthor proposes a new "nethod of deC“easing the bean-
width of interferometers in one plane by means of angular sevara-

*  tion of dizgrams of two aerials and by separating the radiztion com~
ing from the overlap region of both diagrams. rI‘he effective power

dizgram-of such a SjSuem is determined by the equation F(¢) = c2
[(f1 + 1,)-(f, - f2)] , vhere f£,(¢), fy(¢) ere voltage radiation

paiterns ¢f separate aerials. It is showm that such a method can de
realized by means of using double modulation of the signal: 1) By
period}cal switching of the receiver from the aerial over to the
Card 1/2
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S/194/62/000/006/169/252

A 203sibility of increzsing the ... 201/D308
aerial equivalent with a frequency 521; 2) By periodically connec- “JY'

~ I
e H

ting two aerials in phase and out of phase at a frequency £:2~a:;_1-

Principles of separating out the necessary signal are discussed. It
is shown that it is possible to increase the resolving power four
or more times. [Abstracter's note: Complete translation. |

Card 2/2
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_L 16877-63 . EWT (1) /FGS(k)/FBD/FCC (w )/an/mn_z/Es(t)-z/Es(v)/EEc-z ASD/
ESD-3/APGC/AFFTC  Pi -4/?;;-1./91_4/Pe-4 CPT=2/WR.
ACCESSION NR: AR3006332 o S/OOS8/63/000/007/H040/H040

SOURZE: Rzh. Fizika, Abs. 7z2h272 S ‘5’6‘ L E

AUTHOR: _Shul' man g
m v :

TITLE: New method of increasing- the resolutlon of radlo telescoges

'CITED SOURCE: - Publikatsii Klyevsk..astron. observ.,r ne. '11, 1962,'
108-110 S

TOPIC TAGS: radio telescope , resolution,'antenna"spacing,,antenna"E

_phasing

e, [
1

TRANSLATION: It is pr0posed to, 1ncre 3 the resolv:.ng power of a

radiotelescope by placing two antenna one point in such a way
that their dlagrams in any plane are shifted relatlve to one-another’
by an angle q’ by periodically. sw1tch1ng the anten'xas from n-phase ' :
to antiphase connection and by separata.ng the s:Lgnal at ‘the swltcm.ng.

Card 1/2
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T O R RIS ST ST

L 16877-63 R
ACCESSION NR: AR3006332

. : P
frequency, it is possible to wrlte down the inten51ty of radlatlon ot
hrriving from the region of the mutual overlap of the two diagrams. . '~
The resolving power of the radiotelescope is def:med as the width of
the principal lobe of the diagram at half power. :A plot. showing the -
dependence of the ratio A?/A% on &8¢ is presented’ (445 and ¢ are
the half-power widths of the diagrams of one antenna and of the sys-ri‘
tem, respectively) and the ratio of the effective areas of the sys- -
tem and of one antenna for a spec:.flc antenna cons:.st:.ng of elght S
non-directional elements; the distance between elements is A/2. When
the diagram is harrowed down by 3-~5 times, the: gain decreases by - -
2--4 times. It is proposed to use this method to observe radio . ' -
emission bursts from the sun. See also RzZhFiz 1962, - 62h251 e
A. Khanberdiyev. ’ ST : A

DATE ACQ: 15Aug63 7 SUB CODE: PH, AS

. Card 2/2
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12919268 ’m}x y/E0 (1) /EPA(e
- Pab=10/Pe~5/Pae-2/Pi-b
= SSD(c)/AEDC(b)/ASD(f)-B/ASD(p)-B
ACCESSION NR: AT4049111 . =

~ AUTHOR: shul'man, L.M: - -
i - S, e
. TITLE: Instability of the current layer

' 'SOURCE: AN SSSR. Astronomicheski'  gav
- Problemy* magnitnoy gidr
B hydrodynamics and cosmic gas dynamics),

"~ TOPIC TAGS.\ as;rophysics. plasma. magne_
cosmic gas dynamics :

- ABSTRACT: The problem of
- with magnetic fields of opposite sign
‘purpose of this study is an analysis
near the neutral gurface. Itis ahown
ditiona lead to instability. " The author analy
across a magnetic field descrlbed by the systﬁm

?&a‘rd 1/ 3 .
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: chrcsy* kcemogonii = =
! 'odinamiki (Probleme in magl c

odinamiki 1- kosmicheakoyi
70-7
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L 22192.6 -
' ACC:.S%IOD? NR: AT4049111

| whera p denotes tbe a;xtx;l of A
Y is magnetio viecoa , an
initial system was written and is anal,

o - " brium the following applies R
> - » v-= W_.,“
B - This leads to the re_latipq : " - ,

fl  cord 2/3
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L22192-65 ! o e
ACCESSION NR: AT4049111

* The stabillty of plasma described by aystem (1)- 18fer
that is, on the specific form of the function'q e author considers two gimple cases:
in detail: 1. Compression occurs isobarically; “2."At the time of compression the value.
q does not deviate from its equﬂibrium ‘value (7 A resilts of the. .author's: analyses:

- show that plasma is unstable near the nautral’ plane due to-its nonadiabatic: behavior.
" (Although the method used for taking heat transfer into account is not fully: justiﬁed B
~and the dependence of magnetic viscosity -on tempernture is neglected -the author feels
that these factors.do not lessen the validity of the above conclusion.) "The author
wishes to thank D, A. Frank-Kamenetskiy for: assistance in formulating- the problem and
for valuable advice, as well as NLV. Konyukov for pointing out a possible objection "
. Orig. art. has: .16 formulas IR : o ; v

ASSOCIATION: none
SUBMITTED: 00 ENCL.- 0
'NOREF S0V: 007 = omER'f

Card 3/3 -
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SHUL*MAN, L.M.

Origin of atmospneric sodium. Geofiz. i astron, no.B:146-53 65,
(MIRA 19:1)

1. Astronomicheskaya observatoriya Kiyevskogoe gosudarstvennogo

universiteta,
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24712-66 E‘H’I‘(l)/ETy(f)/SPF(n)-Z/E\VG(m) 10p(e)  Gs/aT/en R
TACC NR: T AT6014847 " SOURCE CODE: UR/0000/66/000/(_)00/_0095/01_00’ ol
} AUTHOR: Shul'man, 1, 4, _ N S , c5 |
V - ORG: none ’ ’ ' ‘ 7 57"/‘ L

.2 A
TITLE: Selection of a preflare plasma state model

1

SOURCE: AN UkrSSgR. Voprosy astrofiziki (Problems 1in astrophysics), Kiev, Izd-vo 2
Naukova dumka, 1966, 95-100 e -

TOPIC TAGS: solar physics, flare, flare modél, chromospherie flare, plasma physics

ABSTRACT: Research at the Crimean Astroph sical Observato has shown that during
the flare process) plasma changes from an "exciteg” equilibrium state with excess
magnetic energy into another equilibrium state accompanied by the transformation of
“magnetic field energy into kinetic ani thermal Hasma gy, ar radiation and fagt particle 3
energy. Various quantitative model theories are examined to determine which best S
-satisfies this qualitative explanation. .The selection of models of the preflare !

plasma state ig restricted by the condition that therma] and electrodynamic equilib-|

rium must accompany the mechanical equilibrium. Model theories Proposed by A. B, L
Severnyy, C. de Jager and M. Kuperus, G. M. Nikol'skiy and M. A. Livshits, J. w. g
Dungey, and p. 4, Sweet are analyzed on this Dbasis. The configuratiod\proposed by {
Sweet is considered to correspond best with actual conditions. Orig. art.- has:

1% tormulas. B} .

SUB CO?W 03/ SUBM DATE: 22Jan66/ ORIG REF: 013/ OTH REF:

' 2 [pM] 4
/ _ATD PRESS: - |2

004

ard 1/

0013-2"
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L 24712-66  EWT(1)/ETC(f)/EPF(n)-2/EW@(m) IJP(c) G5/AT/GW.
ACC NRs: AT6014847 SOURCE CODE: UR/0000/66/000/000/0095/0100

AUTHOR: Shul'man, L. M. 53

e T ol
ORG: none o/

TITLE: Selection of a preflare plasma state model

SOURCE: AN UkrSSR., Voprosy astrofiziki (Problems in astrophysics).
Kiev, Izd-vo Naukova dumka, 1966, 95-100

TOPIC TAGS: solar physies, flare, flare model, chromospheric flare,
plasma physics

ABSTRACT: Research at the Crimean Astrophysical Observatory has shown

that during the flare‘irocese, plasma changes from an Tgxcited" equilibrium
state with excess magnetic energy into another equilibrium state accompa-
nied by the transformation of magnetic field energy into kinetic and
thermal plasma energy, or radiation and fast particle emergy. Various
quantitative model theories are examined to determine which best satis-
fies this qualitative explanation., The selection of models of the pre-
flare plasma state is restricted by the condition that thermal and
electrodynamic equilibrium must accompany the mechanical equilibrium.

Card 1/2
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Model theories proposed by A. B. Severnyy, C. de Jager and M. Kuperus,
G. M., Nikol'skiy and M. A. Livshits, J. W. Dungey, and P. A. Sweet are
analyzed on this basis, The configuration proposed by Sweet is
considered to correspond best with actual conditions. Orig. art. has:
12 formulas, DM

SUB CODE; 03/ SUBM DATE: 22 Jan 66/ ORIG REF: 013/ OTH REF: 004/
ATD PRESSs
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SHUL'MAN, L.H. (Kiyev)

nel

Rupture of the aorta. Vrach. delo nc.6:136~138 Je'63.
(MIRAL6:9)
1. Kafedra terapii ( zav. - dotsent A.P.Peleghchuk) stomato-
logicheskogo fakullteta Kiyevskogo meditsinskege instituta i
patologoanatomicheskaya laboratoriha (zav. - prof. V.L.Bylik)
Kiyevskoy klinicheskey bol'nitsy dlya obsluzhivaniya vodnikov.
(AORTA —WOUNDS AND INJURIES)
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USSR/Mi scellanecus-Metallurgy

Card 1/1
Authers $ Belov, P, O., and Shul'man, L. &:

\\* s it

Title ¢ Mechanization of industrial proceaaea ina profiling ateel nelting
plant

Periedical : Lit, Px-oizv. 1, 24 - 27, Jan-Feb 1951.

Abstract 3 The werkers ef the stesl melting plant of the l(irov ateel nill
developed a complex plan for the mechanizatien ef industrial pre-
cesses in various departments ef the mill fer the purpese of - : —
better and more economical distributien ef laber ferces, - The detaill. o
of the preposed mechanizatien plan are described, The planning,
preparation and assembly uf equipment were carried eut within the
plant, without outside help, by a spacially organized group of
engineers, mechanics and workcra. Table, drawings.

Institutien: ....
Submitted : ....
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SHUL'MAN, M.

A camera, but which one:z with a mirror or & range finder?

Sov. foto 19 no.k:L3-47 Ap '59. (MIRA 12:5)
{Cameras)
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SHUL'MAN, M,

_—
Nev developments in the dasign of cameras in foreign countries, Sov.
foto 20 no.10:40-41 0'60, (MIRA 13:10)

(Cameras)
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VOROB'YEV, V.; SHUL'MAN, M.

e et

Designers are working on these new developments. Sov.foto 21
no.8:28-30 Sov.foto 21 no.8:28-30 Ag 'él. (MIRA 14:8)

(Cameras)
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lLenges with variable focal distances., Sov.foto 22 no.1l:34-36
N 162, (MIRA 16:1)
(Lenses, Photographic)
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SHUL'MAN, M,

- £1 ameras, Sov. foto 22 no.12:34-36 D '62,
win=-lens reflex c G 16 1)

(Twin-lens cameras)
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SHUL'MAN, H;QL! podpolkovnik meditsinekoy sluzhby
e e OIS

Organization and activities of a blood transfusion center in a
garrison hospital, Voen-med. zhur. no,9:66 S 151, (MIRA 9:9)
(BLOCD--TRANSFUSION)
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SHUL'MAN, M.G.

aganies

Isolated subcutaneous gastric rupture. Khirurgiia, mo.4:86 4p '55.
( STOMACH--WOURDS AND INJURIBS) {MLRA 8:9)
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EL'KIN, M.L.,nolkovnik med.sluzhby; SHUL'MAN M. G ,podnolkovnik med .sluzhby

Preventing surgicsal shock by injectino intrqvenous.y s 1/2 solution
of novocaine. Voen.-med.zhur. no.11:71 § 157, (MIRA 11:4)
{SHOCK) (WOVOCAINE)
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SHUL'MAN, M.S., doktor med.nauk

1
Multiple cancer of the colon. Khirurgila Supplement:23 '57.
e (MIRA 11:4)

1. Iz Sverdlovskogo oblastnogo onkologlcheskogo dispansera.
(CLON--CANCER)
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SHUL'MAN, M.S., doktor med enauk

NN\“""‘—G:EEE;’AVe resection of the ileocecal angle in e case of sarc?maﬂ
Fhirurgiia 3% no,7:129 J1 '58 (MIRA 11:9)

1. Iz Sverdlovekogo oblastnogo onkologicheskogo dispansera,
( ILEUM, neoplasms
{leocecal sarcoma, surg. (Rus))
(SARCOMA, case revorts
1leocecal, surg. (Rus))
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_ SHUL'MAN, M,S,, doktor med,nauk; KHARIN, L.A. (Sverdlovsk)

Case of primary sarcoma of the pleura., Klin.med. 37 no.12:129-131
D '59. (MIRA 13:4)

1. Iz Oblastnogo onkologicheskogo dispansera g. Sverdlovska (gla.vnyy
vrach F.M., Teploukhova, zaveduyushchly otdeleniyem M.S. Shul'man).
( PLEURA~-TUMORS )
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SHUL'MAN, M.S. (Sverdlovsk, ul, Kirova, d.7, kv.1)

stroperit 4 mesenteric tumors. Vep onk, 10 no,8:105-109
?.ZZrope toneal an (ima 18:3)

1. Iz Sverdlovskogo oblastnogo onkologicheskogo dispansera
(glavnyy vrach - T,A.Arkhangel'skaya).
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AUTHORS: Kuznetsova, M. N., Shul'man, ¥. M. S0V/79-29-5-69/75

——

TITLE: Physico-chemical Analysis of the Reactions of Amines and Acids
(Fiziko-khimicheskiy analiz vzaimodeystviya aminov i kislot) .
5. Thermal Analysis of the Three-component System Urea -
Prichloroacetic Acid - Water (5. Termicheskiy analiz troynoy
gsistemy mochevina - trikhloruksusnaya kislota - voda)

PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 5, pp 1737 - 1739
(USSR)

ABSTRACT: Hine sections of the melting diagram H20 - CClBCOOH - CO(NH2)2

were investigated (Figs 1 and 2). A visual method of thermal
analysis was applied. As the diagram shows (Fig 3), the

stability range of CO(NH2)2 . CCI3COOH covers 60.8% of the

diagram surface. The section H20 - CO(NH2)2 . CC1,COOH divides

3
the diagram into two three-component systems:

1) CClBCOOH - 320 - CO(NH2)2 . CCl3COOH with the eutectic point

; [o] .
at -38,3° and 2) H,0 - CO(NH,), - CO(NH,), . CC1,COO0H with the

Card 1/2 eutectic point at -12.50.
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Physico-chemical Analysis of the Reactions of SOV/79-29—5-69/75
Amines and Acids. 5. Thermal Analysis of the Three-component System Urea -
Trichloroacetic Acid - Water

There are 3 figures and 7 references, 4 of which are Soviet.

ASSOCIATION: Moskovskiy tekhnologicheskiy institut myasnoy i molochnoy
promyshlennosti (Moscow Technological Institute for the
Meat Packing and Dairy Industry)

SUBMITTED: October 8, 1958
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The swelling of agar is nho lnhlbhed by {hCl. more than
by KCL. Similar results were obtained with agar fractions
prepd. by extn. of an ager gel with wnl-:r]ol various temps.

by clectrodialysis.

J. Bikerman
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increased after the water war
cept for 1=30 min, ina Seld of N0,000 cycles/wy. Tl
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PROCEIIES AND PROPIRTIES inDES

D‘.ﬂudou o olntnlytu ia latin and
h_!i i l?d f Kxnﬁhudt Com
! (U S8 R.) 6,37 9-83 NO ~—The elec.<ond. method
s successfully used to det, the diffusion of KCI, BaCl,

and AICK in nhlm and agar-agar gels. The an [

coeff, with in‘c‘f‘::egn!l:econcn of gel.
the lower the valenc olthc

dezree A

coeff,
surface of s mlcdlu thc fracuon i t
of the gel by dccrnsin( the attraction field of lhh:n:oic‘:ﬂ:s
A.A. Podgorny
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Apparatus for determination of degree of mm) ,ilA.a,.N
S vg'?.‘m-m.n.. Zarodskays Lad. 16 16 04(1950).~A
- buret fitted at its upper end into a rubber Htting

ous-flt

by

; i vol. o

i {s re-inverted and the

m::::la;kix:pfhe gr:t. The vol. ccl:u;.l"e ch;lt:;;'ggd.
'tr(‘) the uptake by the specimen. .M. olapx

Deonic! Tardes //:7'

Ll LT
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Tweaty five years of the scientific activity of S. M.
Lipatov. Z. A. Rogovin and M. Shul'nan.  Kolloid.
Zhur. l2 158-9(1950). waee = T ) L Bikerman
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USSR/Chemistry - Stareh  sepf0ct 51
nproblem of the Electrochemistry of gtarch. I.
Electrical Conductivity of Solutions’of Potato
mﬁvu.nu“:z.m. Shul'man, S. M. Lipatov,. All-Union

Sci Res Inst of Alc Ind
"Kolloid Zhur" Vol XIII, Yo 5, PP 383-387

Investigated elec cond of native and further
dispersed starch.at various. frequencies. Shoved
that at wave lehghts of 200 m and higher cond is
unaffected by frequemcy, and thet self-cond of
dextrinized and dispersed gtarch solns hes prac-
tically the same magnitude. Established thet .
19618

UsSR/Chemistry - Starch (Contd) .  8ap/ogt 51
gelf-cond of starch solnbs corresponds to aifrérence
vetween cond of goln and cond of gyspension hgving
starch concn of soln in question. -

CIA-RDP86-00513R001550130013-2"
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! Kinetics of the heating of starch in a trequency feld.
M. S. Shul'man. Kolloid. Zhur, 14, 215-18(1952); «cf.
C.A+ 46, 2827h.—A test tube filled with stasch was heated by
high-frequency ficki. The excess, AT, of the temp. of the
starch above the room temp. inareased with the time of
heating first rapilly and then more slowly. AT after heat-
ing for X min. Increses with the water content xup tox =
12-20%%. decreuses to a min,at £ = 20255, again increases
to & max, at X555, and finally decreases at higher x.
This behavior presumablyis due to the effect of x on the rate
of migration of mobsture {n & temp. ficld.  Differcat starches
gave simitar A7-x curves,  After 20 min. hoating at x =
509, AT increased frors amylopectin to native oe gelatinieed
starch, and to dispersed starch.  The difference between |

heir clee. cond.
J. J. Bikerman

starches is attributed to the difference int

. - q -
A Seq e, ST ke T,
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SHUL'MAN, M.S.

AN e it 2t S a o

ivi f starch
i 111, Blectric conductivity or 8 1
trochemistry of starch. . iny. Eolloid.
Ztc:]e.u:ﬁg iz different conditions of gela.tinization and aging 0 6i5)
Zhar. 15, 216-18 '53. MLRA
(CA 47 00.18:9108 153)
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SHULMAN, S+

IPESR .
0T 7The etrictare of starch,. 1V, Dielecwit properties of ~
mAtive and disperse wtarch of different degraes of hydration,

M. §. Shul'man.andS. M. Lipatov (Sci. Research Inst. -
TN R EsEOw ). Kollaid, Zhur. 16,:4703, ‘Colloid . -

©{LUNS.S. R.) 16, 445-7( 1954 Eugl. Aranskation); ¢f, Kolloid .~
Zhuri. 8, 452(1048); Coi 44, 11137 —Ar 0 given:«wt,
o Zcotten,, the ditdec: const ¢ of aq. solns. of starch (native,
-disperse; er 561, dextrin, maltose; and-glucose vas jdentia b
+lealy thas;-the dipole moment:of the polar. groups was-jitde-
~ pendent of thicwol: wi. of the polynier,.~ Also the'imaginary ** = -
spart of ¢ waa-identical for ttareh nnd glocose saine . The ¢ ’
b maist solil starci inercised with' the molsture content §; .
et agiven § it was least for stareh < starch monoacetate € F
sturch diacetate <. starch: triacetate. . The variation cf ¢ -
Jwith tenp. was. different for different §; -at karge § an‘in-—
cryase of ¢ at, e.g., 60° indicated start of:gelatination. .
. cee o T, R IS Bik:.'mnn,‘. .

PO
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SHUL'MAN, M.S.; FERTMAN, G.I.

.. ‘Py&éi:c'gfénd chemical principles of saccharification processzes. 7:6)
Spirt.prom. 20 no.2:13=15 154, MLBA 7:
{Sugar) (Starch)
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N = -

: i

Vel solchlamotric: deviations on:the teldcixic ) .
‘pastum Htenate7 .5, Novosiitsey AL,
> IR Trudy s lele
L T378s ARLS LD, ] Ufj&ﬂ’l; No, 8, 0-24
Tetof. Zatir -, Ahiok, 1936, Abste. Np. 2i404; ol
Bf.~—The ditlec, proper 23 0of BaTlO; ceramica
larmetrie daviation of Ba0 to Ti04 In the limits
o 0.040 nre jnvestigated. _It.ds found that the ma-
of tlie propertics depend hasically ot the compn; (with
ception of the Curle polrt and shi freqiency. efiect op
plains the dissgreeinent in vesults in_Bu titanate
estigntio by difiérent: suthors, - The use of chemlically ¢
HSitre: materials for prepg:,BaTxO,’u:;ll_fﬁicult‘-bewu» of the
sintering’ of the-sompless “The presence of
Thelps tho sintering but destroys the stoichiometrl tio.§
Jris cstablished thatin high-frequency fields with eptials
Mp t0°0.6 kv./em, the dielee. const. and its temp. depend-!
i scarcely

affected by the field potential, At 50

p. dependence are considerably affected.
ent, especlall 3 ficlds ¢

peclally at 5.0 kv./c Y

depend on;
N, Vasigeﬂe»:-,'l :
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TR P AT RO R

¢ [UL'MAMN, M.S.;GAVRIKOVA, 0.¥.

bermin. 2:16-17
t in alcohol., Spirt. prom. 23 no.
Il)ggeimining acids and esters ( 2

1, Vsesoyuznyy nauchno-issledovatelskiy institut spirtovoy I;ro-
n&shlennosti (for Shul'man), 2. Rosglavspirt (for Gavrikovai.)
(Acids-~-Analysis) (Esters--Analysis) (Alcohol--Analysis
The neeoobed Coviet staadard wethod SOTT 5364-51 is ebhaared. The titrations
are dens ah U5-5C7, and chenolrhthalein (I) is rzplaced by hrane-thymol blve (TI).

The srrar intr~biced, as T changes at differsnt ph than I, is actually comren-

C e e re o mbe ~F the hish ars
sated b tre fact that in the methed deserived the last amtz, of the higher ester

; P 3 A mads T ~athad
ape pover corcleteir nvdreivzed, oo tables show that this ra:;id wodified rethad

Fopaishes values acceptabla for plant use.
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ABROSIMOVA, V.k.

—_

SHUL'KAN, M.S5.; GAVRIKOVA, 0.F.; Prinimala uchastiye:
T

et

Determinins pentoses &end pentosans in the molass?i teer ?f tﬁelg?ié)
t11line industry. Trudy TSNIISP no.6:163-166 '38. MIRA 1t
N (Pentoses) (Pentosans)
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SHUL'VAN, M,S.; SAMKHVAIOV, L.A.

Polarographic analysis in the hydrolysis and sulfite alcohol industries.
@idroliz. i lesokhim.prom. 11 no.8:17-19 ' 58. (MIRA 11:12)

1. Veesoyuznyy naur‘hno-issledovatel'skiy jnstitut spirtovoy proxysh-
Yenpost{ (Zar.Shul'msn Y . 2. Vsesoyuznyy nauchno-issledovatel 'skiy
{netitut gidroliznoy 1 sul!fitno-spirtovoy pronwshlennosti (for
Samokhvalov).

(Polarography) (Yeast) (Chemistry, Analytical)
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SHUL'MAN, M.S.; SEMEVSKAYA, V.Te,

in sugar beet molasses.,
Polarographic detsrmination of sugera i
Soirt. prom. 2% no, 4:13-15 '58. (MIRA 11:7)
) (Molasgses)
(Sugars)
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UL N, S
SHUL'MAN, 1.5,

oS . . Sakh, prom, 32 no0.1:35-37
Polarographic analysis of carbohydratea (MIRA 11:2)

Ja '58.

1, Veasoyuznyy nauchno-issledovatel'skiy institut spirtovoy promysh-

yanostl.
1(;2§Zrograph and polarography) (Sugars--Analysis and testing)
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HOL! .S.: OSHMYAN, G.L.: GAVRIKOVA, O.F.; Prinimala uchasgtiye:
= 'm“c‘;{}s‘ﬁ.ﬂ. A-A. !

4t in barrels

Methods of determining aldehydes in alcohols kep )

m:de of oake Trudy TSNIISP no.7:150-153 $59. (MIRA 13:9)
(Aldehyde) (Alcohol)
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SHUL'MAN, M,S.; SEMEVSKAYA, V.Ye.

Determination of molasses sugars by the polarographic method
Trudy TSNIISP no. 8:99-107 '59, ’ p(HIRA 14:1)

(Molasses) (Sugars)
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SHUL'MAN, M.S.; SEMEVSKAYA, V.Ye.

- - Certain properties of the nonsugers of molagses, Trudy '_IS!%%SP
no. 8:107-110 '59, (MIRA 14;

(Molasses—Analysis )
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SHUL'dAN, M.S.; GAVRIKOVA, O.F, [deceased]
Ally Mevej

Conductometric analysis of the acidity of beer and yeasts.
Trudy TSNIISP no. 8:110-116 '59. (MIRA 14:1)
(Conductometric analysis) (Alcohol)
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; i Solomonovich; SMIRNOV, V.A,,
Grizoriy Isaakovich SHUL'MAN, Mark Solomonovich )
mm,m,prof?. retsenzent; B.A’EV. Z.A., kand, tekhn.nauk, retsenzent;
KOVALEVSKAYA, A.l., red,; SOKOLOVA, I.A., tekhn.red.

i duction of slcohol] Fiziko-
Physicochemical principles of the pro
Echk;rynicheskie osnovy proizvodstva spirts. Moskva, Pishchepromi:zdgt,
1960, 258 p (MIR4 13:11
’ (Alcohol)
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SAMOIEVALOV, L.A.; SHDL'MA, M.S.

Polarographic analysis in hydrolysis and sulfite alcohol

production processes. Report No.2: Investigating the ¢ vosste

process of solution of oxygen during the c{ultivationlo. ;;e .

Gldroliz.l lesokhim.prom. 13 mno.h:l=7 60. (MIRA 13:7
(Kanek—Yeast) (Oxygen—Analysis )
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STEPANISHCHEV, E.P.; smjL'm, M.‘S../ o

PEEU

Apparatus for the continuous dialysis oflggrma?;;ﬂinljzé)
eﬁﬁtions. Spirt,prome 26 mno.l:5-9 .

(Blectrodialysis ) (Enzymes)
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[echanical formation of s
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SHQ;EPMMZ_F.S.; KOVALSVSKAYA, A L., reds; KISINA, Ye.I., tekhn.red.

tarch sizes] Mekhanicheskaia

kleisterizatsiia krakbmala., HMoskve, Pishchepromizdat, 1961.

148 p. (Moscow,

tut spirtovoi 1 likerovodochnoi promyshlennosti. .

(starch)
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TSentral'nyi nauchno-issledovatel'skii insti-

Trudy, no.10)
(MIRA 14:7)
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| SHIL'MAY 1.5

[Authors' abstracts of completed research]Avtoreferaty vypolnen-
nykh issledovanii, Moskva, TSentr. nauchno-issl. in-t spirtovoi
i likerno-vodochnoi promyshi. pri VSNKh, 1962. 32 p.

(MIBA 15:12)

(Distilling industries—-Research)
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SHULMAN, M, S.
_/—-——-‘_—-—\4-
Increasing the purity of fermentation preparations. Spirt,
prom, 28 no.8:10-11 ‘62, (MIRA 16:1)

1, TSentral’nyy nauchno-issledovatellskiy institut spirtovoy
promyshlennostis.

(Fermentation)
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SHUL'MAN, M.S.; APATTSEVa, V.V,

Effect of electrolytes on the settling of amylase enzymes from
Aspergillus pryzae., Trudy TSNIISP no.12:35-39 '62, (MIRA 17:3)
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SHULMMAN, M.S. (Sverdlovsk, ul. Kirova 7, kvel)

from both

M +thy i an with pathological excrestions
Mastopathy in a m pat gi Coas 16e12)

breasts. Vope onk. 9 no.7:91-92 163

1. Tz Sverdlorskingn oblastnogo onkologicheskogo dispansersa
Le i SRV NREFR RS

(glavnyy vrach - T.A Arkhangellskaya).
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4 SHUL'MAN, M, S.; DEMINA, A, S.; MOROZOVA, V. T.

i f Permentation preparations.
Amylase sorption from solutions o v .
Spirt, prom. 29 no,3:13-15 163, \ (MIRA 16:4)

1. Vsesoyuznyy nauchno-issledovatel'skiy institut fermentnoy
i spirtovoy promyshlennosti,

(Amylase)  (Sorption)
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SHUL'MAN, M.S.

Improving the technology of the production of ferments. Sprit.prom,
29 no.5:12-13 1'63. (MIRA 17:2)

1. Vsesoyuznyy nauchno-issledovatel'skiy institut fermentnoy 1 spirtovoy
promyshlennosti..
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SAMOKHVALOV, L.A.; SHULMMil, M.S.

Polarographic oxygen assay in the culture fluid of micro-

organisms. Mikrobiologiia 32 no.5:896-901 S-0'63
(MIRA 1732)

1. Institut epidemiologii i mikrobiologii imeni N.F.Gamalel
AN SSSR.
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Neve) soment of ano Ioglial Imstilulions o tra Trals, Tradr

Fer ‘De B 8e mau. ant‘. 1;1 354'— 52 753, (

(Vg ~r3 N

f1R4 ERENN oI
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SHUL'MAN, M.S,_‘”

Stand-mounted unit for enzyme sorption. Ferm. i spirt. prom. 30
no.1:15-16 '64. . (MIRA 17:11)

1. Vsesoyuznyy nauchno-issledovatel!skiy institut fermentnoy 1
spirtovoy promyshlennosti.
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SHUL'MAN, M.S.

i 1ling industry.
Polymeric materials and their use in the distilling
Ferm, i spirt. prom. 30 no.2:16-20 '64. (MIRA 1832)

1. Vsesoyuznyy nauchno-issledovatel'!skiy institut fermentnoy i
spirtovoy promyshlennosti.
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H : Lo fegede §F g 2
1. Vzesoyuznyy nauchno-23sledovatel skily institut rermentnoy X
spirtovey promyshisnpostl; Moskve.
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SHULMHAN, M.l APATITESVE, Y.a.

iy > -16
5 tien of ferments by sefadex. Ferm.i spirt.prom. 31 ne,l:14
\czso ' ) (MIR4 18:5)

1. Vsesoyuznyy nauchno-isc ledovateltskiy institut fermentnoy 1
spirtovoy promyshlennosti.
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prom, 31 no,6:6-7 165,
(MIEA 18:9)

ledovatellskly lnstitut fermentnoy 1

Inactivation of ferments. Ferms i spirt.

1, Vsesoyuznyy nauchno-iss
spirtovoy promyshlennos bi,
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SHUL"‘!AN, M. S.

| In. N, Beliaev, N. S. Novosilttsev, A, L. Khodakov, M, S. Shul'man,

Dielectric properties of various brands of titanium dioxide, P. 547,
Oct 15, 1950

S0: Journal of Technical Physics, Vol. XXI, No. 5, May 1951
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NOVOSTL 'ISEY, N, S.; KPOLARCY, AL L. SHUL™ AN, . S,

USSR (6C0)
Barium Compounds

retastable ctates of BaTiO3. H. S. Novosil'tsev, A. L. Khodakov, !t. S. Shul'man.
Dokl, AN SSBR 83 lo. 6 1952. Fiziko-Mathematicheskiy Institut Pri Rostovakeom
Ma Donu Gosudarstvenrom Universitete im. V. M. Yolotova recd. 15 Feb, 1952

Yonthly List of Russian Accessions, Library of Congress, September 1952. UNCLASSIFIED.
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GLUKHOV, Lev Mikolayevich; SHUL'MAN, Mark Vladimirovich; BORTAKOVSKIY,
Sorgoey Yakovlevich; SOLUANIN, G.Ya., vedushchiy red.; MUKHINA,
E.A., tekhn.red, -

{Underground ressrvoirs for light petroleum producta] Podzemnye

rezervuary dlia asvetlykh nefteproduktov. Moskva, Gos.nauchno-

tekhn.izd-vo neft. i gorno-toplivnoi lit-ry, 1960, 129 p.

‘ (MIRA 13:3)
(Petroleum products--Storage)
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SHUL'MAN, M.Ya,

Automatic control of the preperatory operetions for picture
taking with amateur cameras, Zhur, nauch. i priki. fot.
i kin, 9 no,1:62-79 Ja-F'64. (MIRA 17:2)
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ShULYMAN, M.Ya,

jemert of ;.zspntwim CEMETAS, LIVIT.

-

d )‘j :‘uu-1p "'7,’
{MIRA 18:5)

Bzsic trends Ln iths Imur
3 £t e P -
naucke i priki, fet, 4 .V. n, 10 no.23152
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SHUL'MAY, Nikolay Karlovich, kand.geograf.nauk; OVECHKINA, L.S,, red.;
7 T DEMENT 'YEVA, G.M., tekhn.red.

[The city of Svobodnyy; concise economic-geographical study]
Gorod Svobodnyl; kratkii ekonomiko-geograficheskii ocherk,
Blagoveshchensk, Amurskoe knizhnoe 1zd-vo, 1958, B?H%.u 13:4)

(Svobodnyy)
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